. Diagram of the BIPV system Table 1 shows the data sheet of the PV modules used for testing the simulation method developed in this work. Table 1 . Electrical specifications of the PV module
Power flow analysis
The concept of power flow is associated with the prediction of the direction of flows in the network, voltages and powers, which allow assessing the state of the network in advance and provide an inadequate situation in the system. In general, the power flow is a basic tool to determine the conditions of steady-state operationof a power system [25] .
The load flow is performed for planning, design and operation of power systems under various operating conditionsand to study the effects of changes in configurations on equipment, plus contingency analysis, optimal dispatch, stability, among other studies [26, 27] .
A load flow calculation determines the state of the power system for loading and distribution of generation given. This represents a steady state condition as if that condition had to be kept fixed for some time. The load flow problem can be defined as the calculation of active and reactive power flowing in each branch and the magnitude and phase angle of the voltages of each bus in a power system [26, 27] .
Short circuit analysis
A failure is defined as the flow of electric current from an energized conductor "phase" to earth or neutral conductor. When this happens, a study of the impedances of the elements that caused the fault is required [28] .
Because the short circuit causes changes in the magnitude of a power system, is necessary to conduct a study to check for sizing and protective devices (switches, circuit breakers), also determine efforts and influence are subjected the system components to a short circuit in a specific area [29] .
Studies about faults in a circuit have led to show great interest in their calculation, because they are causing high currents, brownouts, overheating and instability of the electrical system. Calculating short-circuit failure is very important as they help the power selection switch, since they must withstand the magnitude of high currents [30] .
Harmonic distortion analysis
Power Quality in our Colombian territory, must meet regulations for the network operatorand end users that are connected to the power grid. The power quality may be quantified technically through the following parameters: Waveform, frequency, symmetry, reliability, flicker voltage, distortion power, among others. DOI: 10.9790/0661-1805050816 www.iosrjournals.org 10 | Page IEEE 929-2000 standard, stablishes that the total harmonic distortion should be less than 5%of the fundamental frequency relative to the inverter output.
III. Results and discussion

Single-line diagram of the power system
The line diagram shown in Figure 2corresponds to the actual electrical system implemented in the building "CIPI" at Universidad Jorge Tadeo Lozano (UJTL)in Bogota.
The power system comprises a connection point or external network at a voltage level of 11400V, feeding a pad-mounted transformer of 75KVA, 11400/208V, exclusive use of UJTL. The low voltage cable has a length of 60 meters, size 3x4/0F+1x4/0N+1X2T THHN, a photovoltaic generator of 6,2 kW, and an inverter of 5 kW. The inverter output reaches a common bus(PCC);which also joins the transformer output, which in turn supports the entire system load. The bus 3 has a voltage level of 199,1V equivalent to a voltage drop of 4,27% from the initial reference voltage(208V), the active and reactive power at the bus 3corresponds to the sum of the contribution of photovoltaic power generator (5 KW and 0 KVAr) and the initial electrical system (47 KW and 29 KVAr) for a power demanded by the system of 52 KW and 60 KVA.
This indicates that the system is operating within the requirements of voltage levels on the buses and active and reactive power in each branch of the system meet the requirements of the standard IEEE 929-2000.
As for the quality parameters of power, the effective value of the voltage should be kept as stable as possible (low voltage +5% and -10%; medium voltage +5% and -10%) and power factor greater than 0.85.
To improve and correct the voltage level at bus 3, is advisable to change the position of thetransformer's tap. a building incorporating a 6kW photovoltaic 
Steady state analysis of the power system of
3.3Short circuit analysis
An analysis is made for different tests of three-phase fault that can be present in the electric power system.The simulations are made under the standard ANSI C37/UL489.
Test 1:
Three-phase fault on bus 1: As shown in Figure 4 , the voltage level becomes zero at this pointand the generated current faultreaches 0,515 KA, affecting the buses 1 and 2 with instantaneous voltage drops of 0,019 kV and 0,033 kV. 
Test 2:
Three-phase fault on bus 2: As shown in Figure 5 , the voltage level becomes zero at this pointand the generated current faultreaches 
Test 3:
Three-phase fault on bus 3:As shown in Figure 6 , the voltage level becomes zero at this pointand the generated current faultreaches 3,6 KA, affecting the bus 2 with instantaneous voltage drops of0,084 kV.The same effect occurs in the bus 1 with an instantaneous voltage of 10,288 kV and a current flow of 0,55 KA.
Figure6.Three phase short circuit simulation at bus 3.
Harmonics distortion analysis
In the single-line diagram of Figure 7 , the case study of harmonic analysis is simulated by the method of Newton Rapson, with a maximum of 99 iterations and a precision of 0,0001.The harmonic model usedwasThevenin / Norton Equivalent for all Sources (recommended by the software).
Figure7. Total harmonic distortion THD simulation.
The results indicate that instantaneous voltage levels are stable in the bars 1, 2 and 3: 11,4 kV; 0,208 kV and 0,208 kV respectively. Total harmonic distortion at the same points was: 1,89%; 1,15% and 1,28%.
Test 1:
%THDi -transformer: Figure 8 shows the spectrum with the harmonic components of currents and wave current flowing through the transformer of 75 KVA.The components of harmonic current of greater magnitude are odd order components 5, 7, 11, 13 whose values are reflected in Table 2 .
Table2.Odd harmonic current components in the transformer of 75 KVA.
Figure8.Harmonic spectrum of currentin the transformer.
Test 2:
%THDvin buses 2 and 3: Figure 9 shows the spectrum of the harmonic components of voltage and voltage waveform of the buses 2 and 3. The harmonic voltage components of greater magnitude in the bus 2are odd order components 11, 13, 23, 25, 35 and 37.Harmonic components of the bus 3 are almost identical to the bus 2, the values of these components are reflected in Table 8 . 
IV. Conclusion
A power flow calculation determines the state of the system for a load and generation given in steady state condition. Developed simulation allows predicting the steady state electrical performance of the power system incorporating a photovoltaic generator of6 kW in the building of Universidad Jorge Tadeo Lozano.
Basically to determine the conditions of steady-state operation; the conditions of load flow, short circuit currents and harmonic distortion of the power system are analyzed.
The results analyzed and simulated by software ETAP 12.6.0, indicate that the system is operating within the requirements of voltage levels in buses, generation of active and reactive power, selectivity of protective equipment and harmonic distortion; according to IEEE 929-2000 and IEEE 519-1992.
The implementation of computational tools described,are a contribution to enhance studies, enabling a greater amount of analysis elements that are useful for support in decision making and drawing conclusions in a simulated operating scenario.
